Heritable unstable DNA sequences and hypermethylation associated with fragile X syndrome in Japanese families.
Fragile X syndrome, associated with the fragile site at Xq27.3 (FRAXA), is the most common form of familial mental retardation. The fragile X mutation has recently been characterized as a heritable unstable DNA sequence, p(CCG)n/p(CGG)n, in the FRAXA locus. In the present study, a correlation between fragile X-genotypes in the FRAXA locus and hypermethylation of an adjacent CpG island was examined in four Japanese families with fragile X syndrome. We show here that the heritable unstable DNA sequences in the fragile X chromosome usually increase in size when transmitted by female carriers, and that the degree of methylation in the CpG island correlated with the increased sizes of the unstable DNA sequences. When a hypermethylated full mutation was transmitted by a male to his daughters, both the size of the unstable DNA sequence and the degree of the methylation reduced to the premutation range. Our observations suggest that female meiosis has a greater potential for amplifying unstable DNA sequences and that amplified DNA sequences can be transmitted through germ cells, while male germ cells seem not to be able to tolerate highly amplified unstable DNA sequences.